Listeria monocytogenes is a pathogenic Gram positive bacterium and the etiologic agent of listeriosis, a severe food-borne disease. Lactococcus piscium CNCM I-4031 has the capacity to prevent the growth of L. monocytogenes in contaminated peeled and cooked shrimp. To investigate the inhibititory mechanism, a chemically defined medium (MSMA) based on shrimp composition and reproducing the inhibition observed in shrimp was developed. In co-culture at 26°C, L. monocytogenes was reduced by 3-4 log CFU g-1 after 24 h. We have demonstrated that the inhibition was not due to secretion of extracellular antimicrobial compounds as bacteriocins, organic acids and hydrogen peroxide. Global metabolomic fingerprints of these strains in pure culture were assessed by liquid chromatography coupled with high resolution mass spectrometry. Consumption of glucose, amino-acids, vitamins, nitrogen bases, iron and magnesium was measured and competition for some molecules could be hypothesized. However, after 24 h of co-culture, when inhibition of L. monocytogenes occurred, supplementation of the medium with these compounds did not restore its growth. The inhibition was observed in co-culture but not in diffusion chamber when species were separated by a filter membrane. Taken together, these data indicate that the inhibition mechanism of L. monocytogenes by L. piscium is cell-to-cell contact-dependent.
France) and used before as target strain in challenge-tests (Fall et al., 2010a) . The two strains
88
were stored at -80°C in their culture media with 20% glycerol (Panreac, Barcelona, Spain).
89
For all experiments, L. piscium and L. monocytogenes were subcultured in Elliker broth and
90
Brain Heart Infusion (BHI) supplemented with 2% NaCl (Biokar Diagnostic, Beauvais, 
Chemically defined medium set up 97
To improve the bacteria growth, six different media were prepared by supplementing the MSM with 98 the different compounds listed in Table 1 and recommended by Premaratne et al. (1991) , Jensen 99 and Hammer (1993), Lauret et al. (1996) and Fall et al. (2012) .
100
The components were prepared as concentrated solution of mix or single solution to avoid 101 medium precipitation. All the amino acids (Sigma Aldrich, Saint-Louis, MO, United-States) 102 were mixed except tyrosine, glutamine and cysteine that were used as single solutions. 
M A N U S C R I P T A C C E P T E D
was removed and the precipitate was resuspended and concentrated 10 fold in distilled water.
144
The pH was adjusted to 6.9 and the suspension was filter sterilized and tested using solid BHI
145
(2% NaCl) spot agar assay as described above. Institute, Berlin, Germany).
204
In this experimentation, a α-aminobutyric acid 2.5 mM was used as a internal standard. 
taurine, a compound present in large quantities in shrimp (Fall et al., 2012; Heu et al., 2003) . observed.
265
To confirm these results, proteins contained in the supernatant were concentrated ten-fold by Table 3 . Cysteine, histidine and glycine were the major amino-acids consumed 306 by L. piscium whereas L. monocytogenes also metabolized leucine, isoleucine and in few 
332
The initial glucose present in MSMA medium (7.00 g l -1 ) was totally consumed in shown that cellular contact is required to obtain the inhibition of the pathogenic bacteria by L.
389
piscium. This is the first report of contact dependent inhibition for LAB and further studies 390 are in progress to elucidate the specific mechanisms that are involved in this inhibition. Concentration is expressed in g l -1 of medium. 
